The authors investigated the index ofpulmonary bloodflow distribution between the upper and lower parts of the lungs in three groups ofpatients with acquired valvular heart disease before, and 3 and 12 months after surgical correction for mitral and aortic valve disease.
Surgical correction of acquired mitral valve disease has been practised for more than 20 years. The assessment of the results of surgical treatment is based mainly on evaluation of symptoms and clinical, radiological, and electrocardiographic data (Ellis et al., I965; Keith and Fowler, I972; Rees, Holswade, and Lillehei, I972; Salzmann et al., I972; Selzer and Cohn, I972) . Haemodynamic investigation cannot be undertaken in every patient after operation, for various reasons, e.g. patient's refusal, risks of the procedure, etc. A good correlation between mean left atrial, and pulmonary arterial pressure, and the degree of redistribution of pulmonary blood flow to the upper parts of the lungs in patients with postcapillary pulmonary hypertension has often been found (Bell et We have confirmed that the radioisotope technique for the measurement of the distribution of pulmonary blood flow is useful as an indirect assessment of the mean left atrial pressure in patients with mitral valve disease (Endrys, Kril, and DvoUfik, I968) .
Patients and methods
We investigated 21 patients with predominant mitral Received 22 March 1973. stenosis, in whom mitral valvotomy was performed; I0 patients had mitral stenosis and regurgitation, and a prosthetic mitral valve replacement was done. For comparison, we studied 6 patients with aortic valve disease, in whom the aortic valve was replaced by a prosthesis. In all but 4 patients, the left atrial mean pressure and other haemodynamic parameters were measured before operation.
The index of pulmonary blood flow distribution between the upper and lower parts of the lungs was measured by 133Xe method of Oppelt et al. (I966) . Two scintillation counters were positioned behind the chest of the seated subject. The apical counter was placed at the level of the clavicle on the left side, and the basal counter at the level of the fifth anterior intercostal space in the midscapular line on the right side. Distribution of perfusion was studied by injecting 0-5-1I0 mCi 133Xe in saline intravenously while the patient held his breath in full inspiration (Q). After equilibration of xenon in the lung spirometer system by rebreathing, the breathholding manoeuvre was repeated to determine the regional lung volume (V). The levels of activity recorded during each breath-holding period were measured in counts per minute. The index of pulmonary blood flow distribution (IDPBF) was then calculated according to the formula: IDPBF=Q/V apical. In our control sub- Tables I, 2 , and 3.
The statistical evaluation of the data was made with the aid of the t-test and correlation coefficients.
Results Fig. i shows a correlation between the mean left atrial pressure and the index of distribution of pulmonary blood flow in patients of all 3 groups investigated. In another group of patients with mitral valve disease, investigated previously, we found a better correlation between these two parameters (r=O-784) (Endrys et al., i968) . There is progressively less diversion of pulmonary blood flow to the upper part of the lung 3 and I2 months after operation, the difference being more pronounced in patients after mitral valve replacement ( Fig. 2 and 3 , Tables 4 and 5 ). The distribution of pulmonary blood flow in patients with aortic heart valve disease was only slightly abnormal before operation and did not change significantly after operation (Fig. 3) . The decrease in the index of distribution of pulmonary blood flow after mitral valve surgery was greater, the more abnormal the index before operation (Fig. 4) Regional pulmonary blood flow after mitral valve surgery iI" We have found good agreement between the changes in distribution of pulmonary blood flow and the clinical symptoms and signs in these patients. Cases 5 and I2 had mitral regurgitation after operation, and the diversion of pulmonary blood flow to the parts of the upper lungs remained unchanged. Case Io had systemic emboli before operation, but haemodynamically insignificant mitral stenosis. Four years after operation, there were signs of restenosis and the patient became breathless. In this patient, the index of pulmonary blood flow distribution was only slightly raised before operation, and increased at 4 to 5 years. Cases 13 and I4 had almost normal distribution of pulmonary blood flow 5 years after mitral valvotomy, when they had no residual disability.
Despite the indirect character of this method in evaluating pulmonary haemodynamics, we have found the measurement of the index of pulmonary blood flow distribution to be useful in the evaluation of the results of mitral valve surgery (Endrys et al., I972) . This is in agreement with other authors (Cellerino, Andreone, and Gaetini, I97I; Krishnamurthy, Srinivasan, and Blahd, I97I, I972) .
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